A novel free radical scavenger rescues retinal cells in vivo.
The benzopyran BP (3,4-dihydro-6-hydroxy-7-methoxy-2,2-dimethyl-1(2H)-benzopyran) is a free radical scavenger that is structurally similar to alpha-tocopherol and has provided neuro-protection in a number of disease models where oxidative stress is a causative factor. A novel derivative of BP with improved lipid solubility, which we have designated BP3, was synthesized and its neuro-protective efficacy subsequently analyzed in three mouse models of retinal disease in vivo. In the acute light damage model, balb/c mice received a single intra-peritoneal injection (200 mg/kg) of BP3 one hour prior to phototoxicity, reducing photoreceptor degeneration for up to 48 h post insult. In the rd10/rd10 mouse, a chronic model of inherited retinal degeneration, systemic dosing with BP3 on alternate days between post-natal day 18 and 25 preserved rod photoreceptor numbers and cone photoreceptor morphology. Finally, NMDA induced toxicity in retinal ganglion cells was diminished for at least 72 h after the initial insult by a single dose of BP3. In each disease model, BP3 alleviated cellular oxidative burden as MDA levels were markedly reduced. These results demonstrate that systemically administered BP3 has potent free radical scavenging capacity in the retina and may represent a single therapeutic strategy applicable across several retinopathies.